Abstract

Introduction
Although US medical schools have increased their enrollment by about 30%, most of the increase has occurred in urban areas. The affinity model proposes that rural training of a rural student will more likely result in a rural physician, but the exact role of these rural campuses is unclear. Do they solidify and reinforce a pre-existing career plan, do they create social and marital ties that make the transition to rural medicine easier, or could they be replaced with a briefer and more efficient rural rotation? We administered a questionnaire to students attending two different two year rural clinical campuses in the same state in order to explore their opinions regarding the advantages of a rural campus.
Methods
Two different rural M3-M4 year clinical campuses, affiliated with different medical schools in the same state, administered surveys to 70 medical students across all four years of medical school. Both schools selectively recruit rural students to the rural campuses, and require a campus decision at admission. Both schools require students to attend their first two years at an urban campus, and transfer to the rural campus for clinical education. Questions addressed student opinions on rural campus location, recommendations from others regarding attendance, campus atmosphere and social life, teaching methods and involvement in patient care. Comparisons were analyzed using the non-parametric Mann Whitney U test.
Results
The top five reasons students chose a rural campus included three aspects of rural training and two features of being rural. There were small differences between the two campuses regarding the importance of more procedures during training and more outdoor activities, the opportunity to study with friends, and strength of local leadership, reflecting differences in the practice setting and the environment of the two campuses. Differences were also noted between upperlevel and lower-level students regarding the importance of studying with friends, and the chances of meeting a future spouse. Finally, very rural students (30 miles from urban area) were less concerned with availability of scholarships, and lack of fine dining, but viewed the opportunity to study with friends more favorably.
Introduction
In response to a predicted health manpower shortage, U.S. medical schools have increased their enrollment by about 30%. 1 Almost all of these schools are based in urban areas, and only 35 have a rural-focused effort. 2 Such an increase in graduates is unlikely to have a significant effect on the rural population that comprise 20% of Americans. 3 The affinity model proposes that rural training of a student who is from a rural area will result in more graduates choosing to return to a small town to practice. 4 Recent studies have provided support for this model. [5] [6] The programs placing the highest percentage of graduates into rural practice include preferential admission of rural students, financial assistance, and a rural immersion experience. 7 A recently published comprehensive review found 37 published articles in English from several countries that addressed rural-based medical education. 8 The author concludes that even allowing for methodological flaws in most of the publications, there was a clear trend toward a higher rate of rural practice among students who had a significant portion of their training in a rural area, and this trend was stronger with longer duration rural experiences. 8 If rural students do not receive an adequate "dose" of rural experience during medical school, rural students who begin with an initial affinity for rural practice may experience "urban disruption," becoming attracted to the urban environment during medical school, which is most commonly in urban areas. [9] [10] More recently, some medical schools have chosen a strategy to optimize the positive effects of the affinity model by placing clinical campus resources where students spend most of the last two years of medical school in smaller towns.
Almost all rural-focused programs allow students to self-select and therefore the effect of each step in the training pipeline can reinforce the affinity model, but this makes isolating the nurturing effect of the program itself difficult. It is also not clear which duration and structure of rural experience best reinforces those students with a rural affinity and will result in more students choosing rural practice. A longer rural experience could be more effective, but is also more expensive and potentially disruptive for students who live in urban areas near their medical schools. Established programs have rural clinical experiences varying from 6 weeks to 9 months. Rural regional campuses are designed to allow a longer immersion experience, in which the entire clinical experience is rural and the students reside in the host rural community. [11] [12] [13] [14] [15] [16] If rural clinical campuses are merely attracting rural students who are already decided on a rural career, then they may not be worth the increased cost when compared with a much briefer rural experience. Alternatively, if these campuses are primarily attracting undecided rural students because of the strength of the clinical training rather than so they can spend another two years in a comfortable place, the result may be minimizing the urban disruption and directing more graduates into rural practice. With limited resources, it is an important policy question whether the nurturing effect of these rural campuses truly adds value over a rural-focused effort with shorter duration of rural experiences.
A previous report from one of the schools included in this study done before the rural campus was established found some support for the nature aspect of rural upbringing as a predictor of rural practice, but emphasized a negative effect of urban training on nurture, noting that "the cultures of medical schools tend to socialize students toward specialty careers and urban practice location." 17 In the current study we report the importance of various reasons why individual students chose a two year rural campus experience rather than remaining at the urban campus where they completed their first two years of basic science training that included the standard 4-6 week rural rotation. Our hypothesis is that although spending more time in a rural area is important, the most important reasons are the quality of the rural training. We also had heard from individual students that some negative aspects of small town living, including distance from friends developed during the basic science years and opportunities to meet a future spouse, kept some students from choosing the rural campus. We also questioned whether the negative financial considerations of moving a household after just two years would be counterbalanced enough by a designated scholarship for those who chose to make this move instead of staying in the urban area where routines and spouse jobs were already established.
Previous Publications
There have been five previous publications that addressed aspects of rural training that are important to medical students who make this choice. The oldest is from the first small rural campus in the U.S. established by Michigan State University in 1974 in the Upper Peninsula of Michigan based in Marquette (pop 21,000). They surveyed 56 graduates of the early years (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) and found that early patient care (33%), rural location (23%), and close contact with teachers (10%) were most important. 11 Next was a publication from one of the campuses participating in the current study that was established in 1998. They reported reasons for campus choice from 54 rural students who initially indicated interest in the rural campus (pop 20,000) during their preclinical years. 9 The group that maintained their interest and matriculated at the rural campus placed a much higher priority on one-to-one clinical training than they did on experiencing small town life. Those students choosing the urban clinical campus placed a higher priority on big city amenities and presence of a university.
A report came from the University of Melbourne Rural Clinical School (RCS) that was established in the small town of Shepparton (pop 42,000) in 2000 12 that surveyed all medical students at the University of Melbourne whether or not they attended the RCS. Students chose their clinical site based on quality of teaching, location and transportation issues, and patient access. The most common reasons for not choosing the RCS were social issues, such as family and partner commitments, financial issues, and housing commitments. Changes that would make the RCS more attractive were financial incentives, better teaching, and promotion of the RCS program. Female rural students were more likely to study at the RCS.
In 2006, a survey of students at six of the RCS in Australia showed that more direct interaction with patients than is possible at the urban campus was the most important consideration (85%). 13 A distant second in importance was the academic reputation of the RCS, which from further analysis translated as better clinical learning opportunities than available with urban placements (68%). Subsidized housing at RCS was third (67%), followed by connections with friends (41%).
From a survey done in 2005, the University of British Columbia in Canada compared campus advantages and drawbacks to students who remained at the urban campus in Vancouver, chose Victoria (pop 340,000), four hours away, or chose Prince George (pop 75,000) 10 hours away. 14 All students felt the urban campus was associated with greater diversity, greater variety of patients, and greater access to specialists. The smaller campuses were felt to have better lifestyle, more hands-on experiences, and better small group dynamics. Family and partner issues were significantly more important than all other factors determining campus choice.
Descriptions of the Two Campuses
The two campuses reported here are at opposite ends of Kentucky, each with a different urban parent state university campus. Both assign students at the time of admission to move from the urban campus after two years of basic science education to complete most of their third and fourth year clinical rotations at the small rural campus. And both allow applicants to commit to urban or rural campus designation prior to the admission decision.
The western campus was established in 1998 and is in a town of 20,000 that is 150 miles southwest of the parent urban campus. The town is also host to a community college with 4600 enrollees, all commuters with no on campus housing. Students are based within a rural integrated health system with a 400 bed hospital staffed by 80 physicians representing primary and secondary care specialties. The system also includes 10 satellite clinics within a 30 minute drive that are in towns of 4,000 to 8,000 that host portions of clinical rotations.
At the western campus, students participate in the same classroom lectures as the urban campusbased students by simultaneous live video connection. All curriculum elements, teaching materials, and evaluation systems are identical at the two campuses. From published overviews of this campus, potential students know that the rural campus students see 2-8 times as many patients as those based at the urban campus and participate in 2-10 times as many procedures. These overviews also note that standardized test scores and residency match rates are comparable at the two campuses. Students selected for this campus receive a scholarship during the M-3 and M-4 years equivalent to about 30% of tuition costs. This is intended to lessen the negative financial effect of moving a household after two years at the urban campus.
The applicants knew that clinical rotations on the western rural campus provide the opportunity for one-on-one learning with an experienced clinician preceptor. On some of the clinical rotations, a Family Medicine resident is on the teaching service as well. All M-3 students regardless of rotation meet for small group problem-based learning sessions twice a month, facilitated by the western campus associate dean, and participate in longitudinal care for their panel of patients in a community clinic. A longitudinal teaching skills program is in place to assist the community-based faculty in guiding the students through their required clerkships. 18 The western campus has graduated 108 students, and the last cumulative published report showed that 62% of graduates choose rural practice compared with 8% who completed clinical training at the parent urban campus. 19 In the same report, 48% of the western rural campus graduates chose a family medicine residency, compared to 7 % who trained at the urban parent campus.
The eastern campus is 65 miles east of the parent campus and was established in 2008, in a town of 7000 that hosts a state university with a current enrollment of 10,700 with 50% living in on-campus housing. Medical students are based at a 159 bed hospital and its five satellite family physician clinics, with three other area hospital systems providing training in pediatrics and neurology. Didactic material from main campus is provided by both synchronous and delayed video lectures. The curriculum is comparable to main campus, and evaluation systems are identical at the two campuses. Applicants are aware of the focus on one-on-one educational experiences as well as the procedures available at the rural campus. All M3 students meet for didactic family medicine lectures monthly, and a longitudinal family medicine clinic is interwoven into the M3 curriculum. Additionally, students are enrolled in business classes at the local university, providing them the opportunity to learn more about the business of medicine. There is a clear focus on becoming a rural community leader, reflected in the name itself of the program (the Rural Physician Leadership Program).
The eastern campus has graduated 22 students, but only two have finished their residency training. Both are practicing in rural Kentucky. These numbers are too small to draw any definitive conclusions regarding the impact of the Eastern campus on subsequent rural practice.
In 2012, the eastern campus convened a meeting of rural feeder programs for the university to discuss barriers rural students face in attending medical school. 20 Representatives of the Robinson Scholars (a first-generation college student scholarship program), Area Health Education Centers, the Professional Education Preparation Program (PEPP), and the Appalachian and Minority Science, Technology, Engineering, and Math Majors (AMSTEMM) concluded that lack of academic preparation, lack of mentoring and peer groups, and student debt were major obstacles for rural students trying to obtain a medical education. Based on the findings of this group, a Medical School Admissions Boot Camp was created. Information was distributed to premedical advisors at regional colleges and universities across the state, and expenses were paid for a group of 20 students to visit campus for four days. The camp develops an inter-university peer group while educating the students on the admissions process and advising them on their premedical careers.
Both the eastern and western campuses have college rural pathways programs, 21 and the western campus has a high school program as well. 22 Both have dedicated admissions, so applicants are interviewed at both rural and urban campuses of each school and are admitted with a commitment to move to the rural campus after the two years of basic science education are completed at the parent urban campus. The associate deans of both eastern and western campuses work very closely with their respective parent central university admissions committee to advocate for rural students from their region, but the same admissions criteria are used for urban and rural campuses at both schools.
Method
The anonymous Campus Choice Survey was designed by using the factors found to be important in the previous publications cited, modified by the authors' personal experiences with verbal responses from former students. It was then field tested with one group of medical students and minor modifications were made. The final version was then administered to all medical students enrolled in the rural East and West programs who agreed to participate over the summer of 2015.
The study was IRB approved as exempt. The completed survey instruments were coded and entered into Microsoft Excel 2010 (Microsoft, Redmond, WA). In addition to the responses provided by respondents, hometown and location of hometown were recoded into very rural (population <10,000 and not within 30 minutes of a city >50,000 population) and all other responses were coded as not very rural. Class status was recoded into training level for first and second year medical students (M1/M2) and third and fourth year medical students (M3/M4) Once data entry and additional coding were complete, the results were imported into SPSS v.22 (IBM Corporation, Armonk, NY for analysis.
Demographic characteristics comparing the two campuses were run using SPSS crosstabulation and tested for significance using Fisher Exact Test (2-tailed) or Chi-square, as appropriate. When the responses to the 5-point scaled questions were examined, they were found not to be normally distributed. As a result, the non-parametric Mann-Whitney U test was used to test comparisons of these questions for significance. SPSS crosstabluations comparing gender, training level and rurality were then run to test for significant results.
Results
Response rate was 100% from the western campus and 88% from the eastern. The demographics of the two campuses are shown in Table 1 . There is a non-significant trend towards more women at the western campus. There is also a non-significant trend towards more students from slightly larger towns at the eastern campus. Combining both campuses, Table 2 shows that three of the top five reasons have to do with training and two are aspects of being rural. Being close to home was lower in the rankings. Table 3 shows a comparison of the campuses, with students at the eastern campus ranking opportunities for outdoor activities (Mdn=4.0 vs. Mdn=3.0, Mann Whitney U=351.5, 30=40=70, p=0.002) significantly higher. There was a non-significant trend towards those at the eastern campus ranking strong local leadership higher (Mdn=5.0 vs Mdn=4.0, Mann Whitney U=405.0, 30=40=70, p=0.071 two-tailed), location near a small town higher (Mdn=5.0 vs. Mdn=4.0, Mann Whitney U=469.5, 30=40=70, p=0.081 two tailed), and location like future practice higher (Mdn=5.0 vs. Mdn=4.0, Mann Whitney U=459.5, 30=40=70, p=0.071). Those at the western campus ranked increasing chances to be admitted to medical school significantly higher (Mdn=4.0 vs. 3.0, Mann Whitney U=278.5, 40=30=70, p<0.000) and the opportunity to study with friends was actually a significant positive for the western campus students (Mdn=4.0 vs. Mdn=3.0, Mann Whitney U=437.5, 40=30=70, p=.042). Opportunities to meet a future spouse was not significant but it was noted that 14/30 (47%) of the eastern and 7/40 (18%) of the western students were married at the time of the survey, and married students were instructed not to answer this question. Table 4 shows only those items that were significant or showed a strong trend when the responses from both campuses were sorted by rural upbringing (very rural defined as hometown <10,000 and not within 30 minutes of an urban area), gender, and training level (M-1/M-2 (preclinical, still living in urban area) vs M-3/M-4 (clinical, living in rural area). Right at the margin of significance was that men ranked outdoor activities as more important (Mdn=5.0 vs. Mdn=5.0, Mann Whitney U=441.5, 35=34=69, p=0.051). A non-significant trend, with more women ranking opportunities for more clinical exposure, was seen (Mdn=5.0 vs. Mdn=5.0, Mann Whitney U=510.0, 34=35=69, p=0.081. There was a significant divergence by training level with clinical level students (Mdn=5.0) ranking less opportunity for studying with friends as a significant negative and more preclinical students (Mdn=4.0) ranking this as a positive (Mann Whitney U=427.5, 29=41=70, p=.036). Also approaching significance was that clinical students ranking chances to be admitted to medical school as a positive (Mdn=4.0 vs. Mdn=3.0, Mann Whitney U=447.0, 29=41=70, p=0.065). While the scholarship is not offered on the eastern campus, comparison of responses of western campus students regarding the scholarship was significantly more important to the clinical level students Mdn=5.0 vs. Mdn=4.0, Mann Whitney U=104.0, 17=23=40, p=0.006). Interestingly, more clinical level students saw limited opportunities to meet a future spouse as a negative, approaching significance (Mdn=2.0 vs Mdn=3.0, Mann Whitney U=164.0, p=0.062). When sorted by very rural upbringing, the scholarship was significantly more important to less rural students (Mdn=5.0 vs. Mdn=4.0, Mann Whitney U=100.5, 27=12=39, p=0.042, and these students also saw the quality of local restaurants as a significant negative (Mdn=2.0 vs. Mdn=3.0, Mann Whitney U=404.0, 43=26=69, p=0.034). Very rural students viewed the opportunity to study with friends as a significant positive (Mdn=4.0 vs. Mdn=3.0, Mann Whitney U=394.0, 26=43=69, p=0.031) but ranked one-on-one teaching slightly less important, at the margin of significance (Mdn=5.0 vs. Mdn=5.0, Mann Whitney U=476.5, 26=43=69, p=0.051).
Discussion
There is evidence that longer clinical rural training is associated with a higher likelihood of rural practice. 8 The best duration and style of the rural immersion experience is less clear. If the resources invested in a small rural regional campus result in more undecided students ultimately choosing rural practice, this finding provides useful guidance for policy makers. However, if the students choosing to train at these rural clinical campuses have already decided on rural practice and they made this campus choice primarily to be in a setting where they are most comfortable, then it is more difficult to argue for investment of scarce resources in rural campuses. Because of student self-selection, no published study to date can prove that urban disruption occurring during the clinical years spent at an urban campus would decrease the number of rural students returning to rural practice. If rural students could be randomized to various duration and styles of rural clinical training, a more clear answer would be possible. This study is very unlikely to occur.
A recent publication did attempt to control for rural upbringing and family medicine residency choice, two of the strongest predictors of eventual rural practice. After controlling for these two variables, attendance at a two year rural clinical campus was strongly associated with later rural practice (OR=5.46 (2.61-11.42), p<.001). 23 In addition, experienced rural educators believe that two more formative years spent in a rural area working with role models who have chosen to practice rurally and providing students community-engaged longitudinal learning experiences with patients who share the students' cultural and social background have a priori validity in predicting rural practice. [5] [6] 10 A valuable study that has just begun among several U.S. medical schools with rural campuses measures rural students' opinions and affinity for rural practice as they enter medical school and tracks these variables across the four years of school. As some of these rural students move to the rural campus and some remain in the urban environment of the parent campus, changes in student perceptions and plans can be tracked and analyzed.
In this study of 70 students at two different rural campuses in a very rural state, our results show that three of the top five reasons for campus choice had to do with quality of the training provided, and not just comfort with the surroundings, similar to the findings of previous publications. However, the other two top reasons did relate to the rurality of the campus. So it appears that both categories of reasons are at work. Our sub-analyses also showed that although the campuses were different in significant ways, there were far more similarities among the reasons given by these rural students than differences. The eastern campus students ranked strong local leadership higher. In retrospect, this wording was ambiguous as some students may have interpreted this as campus leadership and others as civic leadership, and the eastern campus had a clear focus on leadership training.
Despite all official materials stating that the admission criteria for main (urban) campus and rural campus were the same for the western campus, these students clearly expressed that they thought choosing the rural campus increased their chances of medical school admission. Students at the eastern campus ranked opportunities for outdoor activities higher, and males ranked this higher as well. The western campus is located near a very well-known large lake system that hosts national bass fishing competitions, and the eastern campus is well known as a prime deer and turkey hunting region. We have no formal survey that addresses this, but the eastern regional dean had previously noticed that most of his students were gun enthusiasts.
The difference in rankings of the opportunity to study with friends was particularly interesting. This was significantly higher among preclinical students and among those at the western campus. The western campus has a 3 week immersion experience at the western rural campus before the students assigned there begin medical school. The students work in teams to assess individual rural practices, solve a problem based case study, read reflective writings about rural practice, and share stories in a facilitated group while living at the same bed and breakfast. A detailed review of this program showed that the students formed a cohesive group before medical school even began, and many chose to remain in the same groups for study sessions during the preclinical years in the urban environment of the M-1 and M-2 years. 10 Not surprisingly, the quality of local restaurants was a bigger issue for those classified as less rural in upbringing, but this was obviously not important enough for them not to choose the rural campus. The scholarship provided by the western campus was more important to the clinical level students and those with less rural backgrounds. The former may be explained by the fact that clinical students begin to consider the mounting debt and begin considering the constraints of various loan repayments options. The latter may again mean that the less rural students were more motivated by the superior clinical exposure provided by the rural campus and saw the scholarship as a compensation for what they gave up in terms of restaurant quality and the ability to study with friends who remained at the urban campus for the clinical years.
The interpretation of the ranking of the opportunities to meet a future spouse is complicated by the marked difference in the number of students already married between the two campuses. This difference is partially explained by the preference given to spouses enrolled in medical school of students who express a strong interest in the eastern campus. Among those not married at the time of the survey, it did approach significance that more clinical students (53%) considered this as a negative than did preclinical students (19%). This has face validity, as most US medical students approach their mid-twenties during the clinical years and this is the most frequent age of marriage for those in professional training. Alternatively, this could support that preclinical students are more focused on their studies and as they approach their first real job, they begin to think about marriage and find themselves in a smaller town with fewer compatible future spouses.
Limitations
These findings, despite being from two very different clinical campuses almost 10 years apart in the developmental process, only represent one rural state in one country. Generalizations to other rural clinical campuses must be limited to similar situations. Also, the mostly positive responses could have been affected by recall, confirmation, and social acceptability biases. Repeated annual measures are underway to address the first two and the entirely anonymous nature of the data collection may mitigate the third, but only partially. The response rate was high, but the groups are still relatively small and it is possible that some of the items approaching significance would reach the p< .05 level with larger sample sizes. In addition, with the number of comparisons made, it is possible that some of the items that appear to be significant are just the 5% that would be expected even if no real association exists. Lastly, these surveys were a single point in time and comparisons between campuses or of preclinical versus clinical student responses may have as much to do with the unique individuals who responded as the categories analyzed. Repeated annual surveys are planned to address this issue. In addition, focus groups using our findings can form the basis of a richer understanding of the response categories.
Conclusion
Within the limits of our design, it appears that the majority of these students chose the rural campus because of the reputations of broader and deeper training available there. The ability to learn at the elbow of an experienced clinician with fewer other competing learners as well as the "first up" opportunity for procedures were important to these students. Likewise, the distance to friends from the basic science years that remained at the urban campus was perceived as a negative, but only for a minority of students. The rankings imply that some students sought out fellow students with whom they would later move to the rural campus to form their basic science study groups, so in fact this was seen as a positive. The advice of current students was rated highly, and much higher than what established physicians recommended to them. The positives of the rural campus training more than outweighed the negatives of a less rich night life and quality of restaurants that might have been found in the locale of the urban campus, at least for these rural students. A partial scholarship was important for a subset of students, and a subset put a high premium on the availability of outdoor activities. Overall, these findings support that medical students choose rural clinical campuses primarily because of the quality of training provided and not just to be in familiar surroundings.
